Biodiversity of Almora district is heavily affected in the areas with heavy grazing pressure, although moderate grazing enhanced the biodiversity of the area. In the present study site a total of 45 herbaceous species were present and therophytes were dominant among them. Live shoot biomass of plants varied from 175.0±3.5 to 1862.0±5.75 kg/ha and 87.0±3.25 to 1303.0±7.50 kg/ha in ungrazed and grazed plots respectively. Aboveground primary productivity was significantly higher on control plot (3082.2 kg/ha) over grazed plot (2644.0 kg/ha). The average bite frequency per hour was recorded maximum for goats (1106.5 bite/hr) and least for buffalos (920 bites/ hr). The monthly dry matter consumption per animal was amounted to 157.15, 154.51, 68.66 and 61.34 kg for cow, buffalo, sheep and goat respectively under nomadic open grazing. The percent herbage exploitation was observed maximum by sheep (9.82%) and minimum by buffalo (8.75%).
INTRODUCTION
Loss of biodiversity is the single most important threat to the conservation and sustainable use of grazinglands in India due to many centuries of cultivation and heavy livestock grazing pressure. The livestock population has increased during the recent past and the problem of grazing has acquired serious dimensions, as a result the vegetative cover is decreasing which has resulted in the loss of top soil due to excessive erosion. Overgrazing may eventually lead to the loss of vegetative cover. This predisposes the area to soil erosion and even landslides. Many natural types of grassland have been destroyed by cultivation or modified by grazing from livestock (Watkinson and Ormerod, 2001) . Increasing population and corresponding demands of fodder and fuel have paralyzed our forest ecosystems. Floristic composition is one of the major anatomical characters of the plant community (Dansereau, 1960) . Estimation of the biomass and productivity is a pre-requisite for understanding the properties and functions of ecosystem (Singh and Singh, 1992) . The rich diversity of Almora district is now severely threatened and many species have become endangered. In this zone flock of animals travels the same route daily where the area has already been grazed by the first arrivals and thus makes severe and unplanned grazing. Due to the fact, various ecological parameters of this zone have been affected seriously. Although pivotal in grassland management, plant responses to grazing are sometimes difficult to predict. The aim of present study is to evaluate the floristic composition, production potential, consumption by different animals and impact on biodiversity by grazing practices on a meadow of temperate zone.
MATERIALS AND METHODS

Study area:
The study was conducted during the years 2009-2010 near Suraiketh located in district Almora , 20 km north of Dwarahat, Uttarakhand, India extending from 1200-1500 m above mean sea level. The region comprises temperate zone of Himalaya with Pinus as dominant tree species with graminoides as predominant under canopy vegetation and therefore, used as grazing land by local inhabitants. The study area consists of well-covered grazingland being exploited by the villagers of Suraiketh, Bitholi, Talli Bitholi, Kande, Walna, Naarh, Narsingh, Bawan, Banoli, Phaldwari and Bayela. The study was conducted at two different sites in their degree of disturbance: Ungrazed site extending over an area of 200 m x 100 m, has been permanently fenced by stone wall to avoid any type of domestic animals since 2005. The grazed plot with an area of 5 ha was exposed to extensive grazing. The livestock of these inhabitants mainly include cow, bullock, goat, buffalo and rarely sheep. Generally, each household owns 3-5 cattles. However, goats and sheep are owned by few households as a self employment option. The climate of the area is warm-temperate with moderate summers and severe winters with an annual precipitation of 960 mm, most of which commences during the rainy season. Methodology: Study area was surveyed for floristic composition throughout the year 2009-10. All the species were collected followed by herbarium preparation and identification was done by the help of regional floras (Naithani, 1984 , Gaur, 1999 and were crossed checked with Kumaun University Herbarium, Botanical Survey of India (BSI) and Northern circle herbarium at Dehradun. In the present study the assessment of total net productivity (TNP) is based on studying the increase in plant biomass employing the short term harvest method (Odum, 1960) . This method measures directly the total net productivity minus losses due to consumption by insects and decay. Total net production (TNP) is the sum of aboveground net production and belowground net production and is usually estimated by the short-term harvest method. The aboveground net production has been calculated by summing the positive monthly increments in the standing crop (Singh and Yadava, 1974) . The positive changes in the aboveground biomass on successive sampling dates are summed. The increment in the standing dead for only those sampling intervals during which a positive difference occurred in aboveground biomass are summed. Total of the two sums is considered as the net aboveground production.
Belowground net production was estimated by summation of the significant positive increases in the belowground biomass on successive sampling dates throughout the study period. Consumption and herbage exploitation was estimated by the method used by Pandey (1981) .
RESULTS
The total number of herbaceous species collected during the study year was 45 in both the plots. Out of these species 37 were present in the ungrazed plot and 28 species in the grazed plot. The total numbers of families found at the study site were 19, and out of these 12 were dicotyledonous and 7 were of monocotyledonous. In the study area with 11 species, Poaceae was the dominant family followed by Asteraceae which had 9 species ( (Table 2) . Aboveground primary productivity was significantly higher on control plot (3082.2 kg/ha) over grazed plot (2644.0 kg/ha). Aboveground live standing crop contributed 1862.0 and 1303.0 kg/ha in control and grazed plots respectively, to the total aboveground primary production. Belowground net primary productivity was found significantly higher in control plot (2452.0 kg/ha) than in grazed plot (1208.0 kg/ha) ( Table 2) . Results of dry matter dynamics, based on average annual standing crop exhibit that live green biomass contributed 1180.5 and 817.75 kg/ha, standing dead contributed 269.5 and 368.5 kg/ha and litter contributed 177.25 and 160.87 kg/ha in control and grazed plots respectively. Total aboveground compartment showed dry matter dynamics of 1627.25 and 1347.37 kg/ha, total underground compartment showed 1425.87 and 890.00 kg/ha, total community dry matter dynamics was 3053.12 and 2237.37 kg/ha, underground disappearance was 1453.00 and 1217.00 kg/ha and litter disappearance was 16.00 and nil kg/ha annually in control and grazed plots respectively (Table 3) . System transfer function calculated for both the plots indicate that total solar radiation was found to be 2769 Joule/m 2 /day for both the sites. Gross primary productivity was calculated to be 7194.2 and 4707.6 kg/ha for control and grazed plots. From this total GPP, 0.23% and 0.24% energy is transferred to environment through respiratory loss in control and grazed plots respectively. From total net primary productivity, 0.55 and 0.44% transferred to aboveground and 0.58 and 0.43% to underground component in control and grazed plots. Disappearance from litter and roots was noted at the rate of 0.03 and 0.59% respectively in control plot and 0.45 and 0.89% respectively in grazed plot (Fig. 1) .
The bite frequency for all animals was higher during morning and evening hours of the day. The average bite frequency was greatest for goats (1106.5 bites/hour) followed by sheep (1090.2 bites/hr) and least for buffalo (920 bites/hr). The variation of bite frequency in different months depends mainly on the availability of aboveground biomass (Table 4 ). The average monthly dry matter consumption per animal was amounting to 157.15 kg for cows, 154.51 kg for buffalos, 68.66 kg for sheep and 61.34 kg for goat (Table  5 ). The aboveground standing crop was found positively correlated with dry matter consumption of the animal groups. The topography of the hills also indirectly affected the dry matter consumption. For example, buffalo did not reach to the fodder available on steep slopes or Table 1 . Presence (+) and absence (-) of different plant species at ungrazed and grazed sites during study year 2009-10. ridges. However, goats had access to all topographic sites and consumed most dry matter available. The average maximum percentage of herbage exploitation was observed for sheep (9.82) followed by cows (9.13). However the minimum values were recorded for buffalos (8.75) . During the course of study it was evident that more number of species were present in the ungrazed plot and less in frequently grazed plot due to regular disturbances.
DISCUSSION
Relatively small response of the plant community to grazing provides an opportunity to address some broad questions concerning relationships among responses of structural and functional aspects of systems in general. The vegetation of the present study site comprises typical temperate herbs and in floristic survey Poaceae is the widely represented family with 11 spp. The preponderance of therophytes in the area under investigation may be due to grazing and trampling. However the role of therophytes is difficult to resolve because of their near equal percentage in ungrazed (48.64%) and grazed (53.57%) plots respectively. Singh (1969) explained that higher number of therophytes is the identification of the amount of influence (man and animals) on habitats. Floristic composition is a measure of species diversity and species number was highest during the rainy season in both the plots i.e., 37 species in ungrazed plot and 28 species in grazed plot (Table 1) . Species diversity is commonly considered as an important ecological attribute of a natural organized community (Hairston, 1964) . The above-ground biomass in these grasslands varies from 1,000 kg/ha to 10,000 kg/ha for warm temperate grassland and 400-5,000 kg/ha for high altitude grasslands (Gupta 1990 ). The amount of standing crop biomass in different compartments varied considerably in both the plots and sustained for varying length of time. The ungrazed plot has higher biomass values compared to the grazed plot. The biomass in each month increased with increasing amount of precipitation in growing season indicated optimum growing conditions (Sims and Singh, 1978) . In the present study net accumulation of biomass increased from May and peaked in September. The results of present study are in conformity with the work of Ram et al., 1989 . Belowground biomass in the present study decreased from April to July and increased again in August. Increase in biomass in August onwards could be due to higher translocation of organic matter and the accumulation of dead shoots (Rikhari and Negi, 1994) . The values of aboveground net primary productivity are comparable with the values reported for Central Himalayan grassland by Ram et al., 1989 . Productivity for the belowground parts was higher than that of Table 1. cont.
aboveground parts in the control plot but slightly lower in the grazed plot. Sims and Singh (1978) described that the photosynthatates are translocated downwards to storage region in the roots and thus help to increase the productivity of belowground parts. Lower values in grazed plot may be attributed to continuous removal of aboveground parts by heavy grazing which does not allow much of the photosynthatates to deposit in underground parts. Heavy grazing pressure has been reported to reduce the diversity of herbs and shrubs in the range land (Zhao et al., 2006) . Due to overgrazing, the vegetation species composition, richness and productivity has changed over the past decades, some species have disappeared, while others have survived through the use of morphological or other adaptations (Wang et al., 2002) . The variation in bite frequency in different months depends upon the available biomass for grazing (Prakash, 2002) . The data recorded for dry matter intake per bite for different animal groups are in conformity with the results of Sundriyal (1994) and Prakash (2002) . The values of dry matter consumption by different animal groups indicate that the larger part of their daily requirement was being fulfilled from the open grazing. During rainy months animal movement is associated to active selection of forage due to plenty of herbage availability. Cattle seem to prefer on dicotyledons probably due to better forage quality, higher digestibility and good nutrient concentration particularly proteins and other minerals (Sundriyal and Joshi, 1992) . The present study illustrates that the information on distribution, herbage production, animal consumption and exploitation of herbage by grazing animals was useful Prem Prakash and A. K. Paliwal / J. Appl. & Nat. Sci. 4 (1): 104-110 (2012) in assessing the present condition of grazing in temperate meadows. The temperate meadows available to the livestock are not yet sufficient to provide adequate fodder for the number of animals present for grazing (Agrwal and Dhasmana, 1989; McNaughton, 2001 ) and hence they are under great grazing pressure. Livestock grazing reduces the dominance of aggressive species and increases the presence of species such as wheat grasses and needle grasses in native rangeland. In large native pastures where there is a diversity of plant species available, cattle can adjust their diets and select plants that may be more palatable and nutritious as the grazing season progresses. On large pastures there are likely sites of grazing such as heavy, moderate, lightly grazed or even ungrazed. This creates a wide range of habitat types for a variety of species moisture tolerance levels.
Conclusion
The present study site comprises typical temperate vegetation and in floristic survey maximum members belongs to family Poaceae. The preponderance of therophytes in the area under investigation may be due to grazing and trampling. Species diversity and species number were highest during the rainy season in both the plots. Aboveground primary productivity was significantly higher on control plot (3082.2 kg/ha) over grazed plot (2644.0 kg/ha). The variation in bite frequency in different months depends upon the available biomass for grazing. The average bite frequency was greatest for goats and least for buffalos. The present study illustrates that the information on distribution, herbage production, animal consumption and exploitation of herbage by Table 4 . Average bite frequency (bite hour -1 ) of animals in different months. Table 2 . Net production (Kg/ha) of different plant parts at ungrazed and grazed plots 
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